Purpose Malnutrition is a condition which is highly prevalent, especially in older persons. Physicians play an important role in multidisciplinary nutritional management, but often feel inadequately prepared to provide nutritional information/therapy to their patients. The aim of this study was to gather information on curricular content on malnutrition in older persons in basic study programs for medical doctors. Methods We selected a cross-sectional study design and used a Web-based online survey. We emailed the Web link to those persons responsible for curriculum development at 310 medical schools in 31 European countries. Results A total of 26 (8.4%) medical schools in 12 European countries completed the questionnaire. The topic of malnutrition in older adults was included as part of the medical students' curricula at 50.0% (13 out of 26) of the participating institutions. Most commonly topics taught in the institutions were causes of malnutrition (13, 50%), assessment of malnutrition (13, 50%) and consequences of malnutrition (12, 46.2%). The topic of malnutrition screening was addressed in nine (35%) of the institutions. Conclusions Based on our results, we strongly recommend including the topic of malnutrition in older adults in the undergraduate curricula of medical students in Europe. A special focus should be placed on multidisciplinary cooperation. Integrative teaching that targets all professional groups could be one option. Initiatives need to be carried out to create a higher level of awareness and promote improvements in nutrition education for medical doctors.
Introduction
Malnutrition represents a highly relevant geriatric syndrome in older people, along with frailty, immobility, falls, incontinence or cognitive impairment [1, 2] . Age-related changes, such as impaired senses of taste and smell, an increase in the number of satiety signals, or numerous chronic diseases and, thus, multiple drug use, may lead to reduced food intake. In addition, social factors such as loneliness or life-changing experiences like the loss of a partner may decrease nutritional intake and lead to malnutrition [2, 3] . The prevalence of malnutrition in older adults, which ranges between 5 and 50%, depends on the setting as well as the instrument used to assess malnutrition [4] [5] [6] . Negative consequences of malnutrition are well documented in the literature, including a higher risk of infections, poor rates of wound healing, increased lengths of hospital stays, diminished quality of life and even increased mortality [7] [8] [9] .
Health-care staff must strive to achieve good health outcomes for older people and prevent and treat malnutrition by providing adequate nutrition [10] . Malnutrition can successfully be prevented and treated if evidence-based interventions are conducted, as, for example, summarized in the ESPEN (European Society for Clinical Nutrition and
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Metabolism) guidelines on clinical nutrition and hydration in geriatrics [10] . Nutritional awareness and knowledge are prerequisites, however, for the implementation of these recommendations [11] [12] [13] .
Dietitians/nutritionists are well-trained experts in nutrition and are uniquely qualified to coordinate nutritional therapy based on the Nutrition Care Process in all health-care settings [10, 13] . However, other health-care professionals, including physicians, nurses and therapists, should also be involved in nutritional care, made aware of nutritional problems and know the (basic) principles of nutritional therapy. This allows them to address nutritional challenges in older people, take adequate prevention steps and provide treatment for older persons with (a risk of) malnutrition within the multidisciplinary team [14, 15] .
Physicians play a special role in multidisciplinary nutritional management. In most European countries, physicians are responsible for prescribing nutritional therapy and referring patients to dietitians. In addition, they are responsible for providing their patients with correct and evidence-based nutritional information [16] . If physicians have a firm foundation of knowledge in the field of nutrition and display a positive attitude toward the topic, it can be assumed that they are more likely to initiate nutritional therapy and refer to or consult a dietitian and at an earlier stage [13] .
Physicians in the clinical practice often feel incompetent and inadequately prepared to provide nutritional information/therapy to their patients [17] . This may be because they receive little education about nutrition during their undergraduate education. If medical doctors do not feel comfortable discussing nutritional topics, they are unlikely to recognize patients who are at risk of malnutrition, provide nutritional information to their patients, or refer them to a nutritional expert. This is regrettable, since patients rely on medical doctors and view them as trustworthy sources of reliable health information.
The undergraduate education is the basis of the daily working life for many physicians [16] . Unfortunately, the integration of nutrition topics into the curricula of medical students is poor, and there are many barriers to including nutrition training in these curricula. These barriers include negative attitudes toward the role of nutrition as compared to medical interventions, the unrecognized importance of nutrition in medicine, or already overfilled curricula [11, 18] .
In recent years, some surveys were carried out to elucidate the extent of nutrition education in medical schools. A survey conducted in US medical schools in 2006 and updated in 2010 was identified [19, 20] . In 2010, nearly all educational institutions that completed the survey (103 out of 109) stated that they provided some form of nutrition education. Of these medical schools, 25% stated that they provided a course dedicated to the topic of nutrition for their students. The average amount of time spent on nutrition content was 22.3 h over the complete educational period [19] .
In a European survey about nutrition education carried out in 32 European medical schools in 14 European countries [21] , 68.8% of the respondents stated that nutrition education is required in some form in their curriculum. The average amount of time spent on nutrition content was 23.7 h over the complete educational period [21] . ESPEN recently conducted a worldwide survey in 29 countries (Europe, Asia, South America, Australia) to determine the extent and content of clinical nutrition education offered to medical students [22] . Of the 56 participating institutions, 73.3% of the respondents reported that they provided obligatory education on clinical nutrition; however, in only 55% of the institutions, education on clinical nutrition was mandatory. The extent of clinical nutrition was more than 8 h in 72% of the medical schools, while it was less in 28% [22] .
Taken together, these results show that not all medical schools provide nutrition education, and if education on nutrition is provided, it is taught as an aside and is not specifically identified in the curricula. Concurrently, most of the educators and students surveyed indicated that the amount of nutrition education offered was inadequate [19, 21, 22] .
However, as stated above (the risk of developing), malnutrition is especially relevant in older adults. The abovementioned surveys placed a general focus on education in nutrition, but not specifically on nutrition education in older persons. Up until now, there has been no indication in the literature if and to which extent the topic of malnutrition, and specifically malnutrition in older adults (where its prevalence is highest), is addressed in medical curricula.
For this reason, we aimed at gathering information on curricular content on malnutrition in older persons that are present in basic study programs for medical doctors.
Methods
We selected a cross-sectional study design and used a Webbased online survey that consisted of 15 questions. We then sent the Web link by e-mail to those persons responsible for curriculum development at 310 medical schools in 31 European countries. These persons at all institutions were asked to complete the questionnaire (in the English language) and send the curriculum of their nutrition courses to the authors. To increase the response rate, we kept the questionnaire as short as possible (5-10 min to complete), used a special university e-mail address, distributed the online survey link with the help of local medical associations (cover letters were written in the target language of the country) and sent our study results to the participating universities after the study was completed. Data analysis was carried out by using SPSS. The details of the methods have been published elsewhere [14] .
Results
A total of 26 (8.4%) out of the 310 identified medical schools in 12 European countries completed the questionnaire: Italy (1), Belgium (1), Poland (1), Portugal (1), Switzerland (1), Finland (2), Germany (2), Sweden (2), Hungary (3), Ireland (3), the Netherlands (3) and Lithuania (6). Although we sent out reminders, no responses were received from institutions located in Austria, Bulgaria, Croatia, Cyprus, the Czech Republic, Denmark, UK, Estonia, France, Greece, Iceland, Latvia, Luxemburg, Malta, Norway, Romania, Slovakia, Slovenia, or Spain. No educational institution sent us their curriculum (i.e., non-compliance with second request); therefore, it was not possible to conduct a content analysis of the curricula.
Of the 26 responding institutions, respondents from 20 (76.9%) institutions stated that they offered nutrition education. In 12 (60%) institutions, nutrition education was listed as a mandatory part of the medical curricula, whereas 8 (40%) institutions presented it as optional. Fourteen (53.9%) institutions provided lectures during the first year. Twelve (46.2%) provided nutrition education during the 2nd year; 16 (61.5%), during the 3rd year; 13 (50%), during the 4th year; and 13 (50%), during the 5th year of the respective education programs (see Table 1 ). The amount of time allocated to nutrition education was usually less than 5 h/year, but three institutions (11.5%, in Finland, Poland and Ireland) provided more than 25 h of education during the first year of nutrition education (see Table 1 ).
In 42.3% of all participating institutions (11 out of 26), the survey results indicated that the topic of malnutrition in older adults was taught by physicians. Dietitians held lectures on this topic in 19.2% (5 out of 26), nurses in 7.7% (2 out of 26) and nutritional scientists in 7.7% (2 out of 20) of the institutions.
The topic of malnutrition in older adults was included as part of the medical students' curricula at 50.0% (13 out of 26) of the participating institutions.
Regarding the content of malnutrition education, the most commonly mentioned topics regarding malnutrition in older persons were: causes of malnutrition (13, 50%), assessment of malnutrition (13, 50%) and consequences of malnutrition (12, 46.2%). The topic of malnutrition screening was addressed in nine (35%) of the institutions. Nutrition support in older patients admitted to intensive care units (ICU) was rarely reported (4, 15.4%). Perioperative nutrition (7, 29.6%) or cooperation in multidisciplinary nutrition support teams (8, 34 .6%) and the responsibilities of various professionals in nutritional support (8, 34 .6%) were also infrequently included topics (Table 2) .
Discussion
The results of this online survey show that it is challenging to collect conclusive data about the curricular content from European medical universities. Representatives from only 26 out of 310 universities that were contacted completed the questionnaire, and we did not receive any curricula, although we made great efforts to increase the response rate [14] . For example, we asked representatives of medical associations in the respective European countries to deliver the survey link to the institutions. In some countries, the associations supported us by writing a short cover letter in the respective language of the countries. We also sent reminders by e-mail and used an official e-mail address that had been specially created for the study, since this has been shown in other studies to improve the response rate [14] .
It is necessary to reflect on strategies to increase response when planning similar surveys in the future. Using existing contacts to other universities may prove to be advantageous. One possibility could be directly contacting the responsible persons in advance and explaining the aim of the survey [23] . In general, online surveys achieve about 10% lower response rates than telephone surveys [24] . Therefore, using the method of a telephone survey may result in a higher rate of completed questionnaires.
In light of the low response and feedback rate we achieved with our online survey, we could presume that the representatives contacted at the medical universities have limited or no interest in nutrition education, but this may not necessarily be the case. The low response rate also created a bias in our results. For this reason, the results could not be generalized to other populations, but still have the potential to provide important insights. Because we did not receive any curricula from the educational institutions, we could not objectively assess the content of the curricular courses on nutrition. This would have allowed us to collect important and valid data. We presume that representatives of institutions that have a vested interest in nutrition were more likely to respond, potentially creating a bias in our results. According to the data that could be collected, we assume that the proportion of nutrition education in the medical curricula is still limited. In the USA, the National Academy of Sciences recommends 25 minimum contact hours for nutrition education for medical students [25, 26] . The American Society for Nutrition even recommends 44 minimum contact hours [27] . To our knowledge, such recommendations do not exist for Europe [22] . Although our survey sample did not allow us to identify the exact number of teaching hours devoted to nutrition education, we revealed that most of the universities provided either no or fewer than 5 h of nutrition education per year (see Table 1 ). These results lead us to conclude that nutrition education-if it exists at particular institutions at all-still makes up a minor part of the physicians' curricula.
Malnutrition is a condition, which is highly prevalent, especially in older persons, and is therefore recognized as a geriatric syndrome [28] . Due to the high heterogeneity of the answers about both amount and content of (mal)nutrition education in the current survey, it is of high importance to develop European standards in the field of nutrition education. There are ongoing efforts to standardize education and training in geriatric medicine [29] .
To include education about malnutrition in older adults as part of geriatric education can be one possibility to increase the quality of nutrition education. The extent and content of education of geriatricians differ from country to country, but in most European countries there is a need for improvement [30] . The European Union of Medical Specialists (UEMS) published a consensus paper among geriatricians on a geriatric curriculum with the minimal requirements for medical students. It was concluded that the topic of malnutrition is one important geriatric syndrome in older people and should be included in the geriatricians' curricula [31] .
Sooner or later, nearly every physician will come into contact with malnourished patients [22] , regardless of the setting. According to the results of our survey, physicians are not adequately prepared to correctly identify these persons and refer them or treat them in an evidence-based way. Nutritional medicine is a multidisciplinary topic, and dietitians/nutritionists are considered to be experts in the field of clinical nutrition [13] . However, physicians have to be able to identify when an older person is in need of a referral to a dietitian and dietetic treatment. If physicians have not received basic knowledge about malnutrition in older adults, it is highly unlikely that they will consult dietitians for further treatment, working together in a multidisciplinary team to develop nutrition care plans for the patients.
In recent years, researchers have demonstrated that nutritional therapy is effective and can increase body weight, body composition and improve physical functions [32, 33] . It can reduce complication rates and has the potential to reduce the length of hospital stays and readmission rates to hospital [33] [34] [35] . Some studies could even demonstrate reduced mortality and health-care costs [34] [35] [36] . However, nutritional therapy in malnourished persons or persons at risk of developing malnutrition can only be successful if these persons are detected at an early stage and if all healthcare professionals work together [15] . Some countries, such as the USA, UK and Australia, have invested efforts in recent years to improve nutrition education in medical programs. Some online curricula and Webbased nutrition education resources have been developed to help medical doctors improve their nutritional skills [11, 37] . However, these resources are not available or used in all countries, and physicians must have enough interest in the topic of nutrition and motivation to educate themselves independently.
Conclusion
Based on our results, we strongly recommend including the topic of malnutrition in older adults in the undergraduate curricula of medical students in Europe. Specific topics such as perioperative nutrition or nutrition in ICUs should be included in the courses. A special focus should be placed on multidisciplinary cooperation. Integrative teaching that targets all professional groups could be one option. Furthermore, teachers with expertise in nutrition education should preferably be involved in the educational process. Initiatives need to be carried out to create awareness needed and promote improvements in nutrition education for medical doctors. If nutrition continues to be treated as a secondary subject matter of lesser importance by the educational institutions training health-care professionals, the potential of nutrition therapy will not be expanded in clinical practice, which may result in poorer outcomes for malnourished older persons.
